As new forms of governance for climate change emerge in African cities, will they enable emancipatory and socially progressive transformations or will they exacerbate existing inequality, poverty and vulnerability patterns? This paper presents one of the case studies developed by UN-Habitat Cities and Climate Change Initiative in Maputo, Mozambique. The case analyses first, the production of urban vulnerabilities under climate change, and second, the existing governance arrangements for climate change in the city. Building on the lessons of the case study, the paper argues that to ensure that new forms of climate change governance lead to socially and environmentally just outcomes climate change interventions should, at least, meet two conditions: first, they should consider the close interactions between social and ecological elements and, specially, how patterns of urban inequality interact with environmental factors; second, they should recognise the opportunities in African cities through a broad notion of governance that looks beyond the government as the sole agent of urban change.
Introduction
Empirical evidence from different parts of the world suggests that climate change actions are often associated with governance innovations for sustainable urban development (Mieg 2012) . Many policy innovations have been reactive, emerging from experts' and policy-makers' responses to new low carbon technologies and eco-city designs and new financial mechanisms associated with international agreements. At the city level, some local governments -often supported by city networks such as ICLEI or the C40 group -have sought to develop plans and interventions which either adapt national adaptation plans at the local scale or take advantage from the emerging opportunities at the local level to respond to the "urgent demands" of climate change (Bulkeley and Betsill 2003 , Davies 2005 , Romero Lankao 2007 , Kern and Bulkeley 2009 .
While these responses are important (both in terms of showing what is effective for climate change and its impact), discussions focusing on policy innovations may fail to recognise that governance innovations for climate change also emerge outside traditional spheres of government and policy-making. Multiple ad hoc innovations appear in a variety of settings and are led by a heterogeneous array of actors, sometimes forming unlikely alliances between public, private and civil society actors who may perform roles beyond what is considered their realm of action. This trend suggests that experimentation # 2013 The Author(s). Published by Taylor & Francis. This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/ licenses/by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. The moral rights of the named author(s) have been asserted. is a key aspect of climate change governance, both in terms of emphasising the open-ended nature of these interventions and their purposive character (Bulkeley and Castán Broto 2013) . In this respect, these experiments are associated with a sense of urgency in terms of responding to climate change challenges (WB 2010) , and also, they emerge from a growing dissatisfaction with the responses provided from within formalised forums of knowledge and government, such as the IPCC, the Conference of Parties and the different spheres of government that operate in each country (Hoffman 2011) .
The normative character of climate change experiments highlights their emphasis on creating transformative actions towards socially, economically and environmentally sustainable societies. Despite these broader transformative aspirations, experiments emerge within bounded spaces over which a limited group of action can intervene (Brown and Vergragt 2008) . Often, anticipating and managing outcomes is beyond the boundary of the experiment itself (Bulkeley et al. 2011) . Moreover, the role of climate change experiments in the city is ambiguous. Their ambiguity is partly related to the empirical realisation that scaling up climate change experiments involves a process of redefinition of the experiment that may bring it beyond its initial concerns. In every city, the potential of a climate change experiment to deliver effective action in a socially and environmentally just manner will be determined by the context of urbanisation in which the experiment occurs. This is not only because climate change experiments may remain limited to bounded scales, benefiting only those who promote them, but also because they may act to reproduce or even reinforce existing social and environmental injustices. Understanding climate change governance requires, thus, a sustained inquiry into what types of action are possible and what are their consequences.
African cities are incredibly diverse. Yet, they are often assumed to be similar in their unmanageability and lack of capacity of action, a trend that overlooks the capacity of people living in these cities to develop creative responses to manage their situation (Robinson 2006) . Empirical evidence shows, first, that African cities have their specific urbanisation and spatial patterns (Doan and Oduro 2011) , and second, that numerous forms of action, from the most formalised to the ad hoc intervention shape life in African cities and enable particular modes of living (Simone 2010) . In the context of climate change, African cities are misconstrued as passive victims where external intervention is needed. Yet, there is evidence that action for climate change -even if experimental -is already taking place in African cities. How this is taking place and with what consequences is not yet understood.
Because of the complexity and context-specificity of urban issues in each city, urban questions are best approached from a case-study perspective. In this vein, the Cities and Climate Change Initiative (CCCI) of UN-Habitat engaged with a set of case studies through which to explore how to build capacities and enable effective action for climate change. One of the cases studied is Maputo, Mozambique, a unique city in terms of the interaction of historical patterns of urban development, the growing vulnerability to climate change risks and the emergence of new patterns of development. Experimental actions are starting to emerge in Maputo which address climate change directly or indirectly. Can we anticipate, after examining the evidence from the case study developed by the CCCI, the specific conditions that climate change experiments should meet a priori to ensure that they lead to socially and environmentally just actions in Maputo?
Although these questions go beyond the original remit of the CCCI, they seek to evaluate the existing climate change vulnerabilities and governance opportunities highlighted in the city diagnosis, showing some necessary conditions that climate change experiments should aspire to, in order to ensure progressive outcomes. The diagnosis of the CCCI case study raises two hypotheses about two such conditions which urban climate change experiments should meet if their outcomes are to be progressive. First, climate change experiments need to make explicit the socio-ecological relations that determine urban interventions. This means bringing to the fore the complex web of interactions which shape cities, including social institutions, culture, economic structure, resource availability and environmental risks. Second, climate change experiments should emphasise the city as a site of opportunities where citizens, rather than being helpless, hapless victims, are active agents that take creative initiatives to address both climate change and urban development in different ways and at different scales. While local governments continue to play a key role in leading urban action for climate change, private actors may also foster initiatives both in isolation and in partnership with local governments.
The case study builds upon a critical review of empirical work made by CCCI in Maputo, together with a comprehensive survey of current academic and policy literature about local governance and sustainable development in Maputo. The original work reviewed used various sources including unstructured interviews with institutional representatives at the local and national level, policy review, analysis of satellite images and an exploratory survey among communities. The insights of the case study are, first, the socio-ecological relations explicit in the context of climate change and, second, the opportunities opening up in the current governance map of Maputo, taking into consideration the context of urban development, the history of diverse institutions intervening in local governance and the multiple strategies of resource and risk management which emerge within the everyday lives of citizens. Before presenting the case study, a brief theoretical discussion of the hypotheses above is presented in the next section, linking the argument with urban political ecology debates. The final discussion returns to the theoretical argument in the light of the case study, concluding that without empirical evidence about how climate change experiments unfold in practice we have little means to assess their eventual outcomes. Thus, the two hypotheses outlined above suggest factors which are necessary but not sufficient to ensure that action for climate change in the city is environmental and socially just.
Urban social natures, governance opportunities and climate change As new forms of governance for climate change emerge in African cities, will they enable emancipatory and socially progressive transformations or will they exacerbate existing inequality, poverty and vulnerability patterns? This paper argues that to ensure new forms of climate change governance lead to socially and environmentally just outcomes, climate change innovation should at least meet two conditions: first, they should consider the close interactions between social and ecological elements and specially, how patterns of urban inequality interact with environmental factors; second, they should recognise the opportunities in African cities through a broad notion of governance that looks beyond the government as the sole agent of urban change (for climate change or otherwise). Each of these conditions is explored in turn in the following sections.
Socio-ecological interactions in cities in climate change
Political ecologists have examined environmental struggles with attention to the actors intervening in such struggles, and particularly, critically analysing who benefits from the existing state of affairs (Blaikie and Brookfield 1987) . In the exploration of the mechanisms whereby particular forms of authority over natural resources and environmental processes are enacted and reproduced, political ecologists highlight the importance of knowledge production processes in the generation of expectations and alternatives which enable actions to manage environmental change (Forsyth 2003) . The question of knowledge production emphasises that any form of authority over social or natural worlds depends on the production and management of suitable representations of reality (Jasanoff 2006) . These representations rely on the assumption that all things social, and all things natural belong to separate realms, an assumption which is deeply embedded in modern discourses of science, technology and management (Latour 1993 (Latour , 2005 . When dealing with environmental crises, labelling them as "natural" and ignoring how they unfold in specific social contexts "is itself a dangerous form of representation which erases the very political nature of environmental crises, yet may coincidentally produce other sorts of politized nature" (Peet et al. 2011, p. 36) .
In an urban context, political ecology has highlighted the difficulties to sustain a strict separation between the social and the natural or the ecological. Instead, the city is portrayed as a fundamental site of nature transformation (Desfor and Keil 2004, Kaika 2006) . Socionatural relations characterise the city as an ensemble of multiple components, which depend on ecological cycles, political institutions and economic constraints, social interaction and technological transformations (Heynen et al. 2006) . This also emphasises the relational nature of cities, that is, the notion that humans, built environments, technologies and practices in the city can only be understood in relation to each other (Graham and Healey 1999) . Thus, cities can be described as socio-natures produced through a historical process in which social relations and discourses interact with material processes (Swyngedouw 2004) .
Climate change highlights the planetary character of the ecological crisis (Peet et al. 2011) . In the context of global environmental governance, calls for urgent action and evidence-led decision-making reinforce the perceived boundaries between the social and the natural world. International and national policies have often focused on finding technological solutions which do not acknowledge the political nature of climate change debates (Lorenzoni et al. 2007) . At the city level, research and policy efforts have emphasised the institutional barriers and opportunities for climate change and studied how to build local capacity, but often at the expense of overlooking the material and ecological dimensions of climate change interventions (Bulkeley 2010 ). The diagnosis is that despite the multiplication of efforts for climate change in cities, many of these remain a discursive exercise with limited impacts on transforming the materiality of the city Bulkeley 2007, Bulkeley 2010 ). An approach concerned with the production of urban socio-natures through experimentation will engage both with the politics of climate change action and with the material aspects of ecological and technological transformations.
Opportunities for climate change governance in cities
A sense of opportunity to address climate change in cities has grown out of multiple actions in policy and research. First, local governments in cities, often through their mayors, have shown leadership in undertaking climate change action, for example, with the development of landmark city climate change plans in cities like NY, Toronto, Mexico City, Cape Town and others. Second, international city networks, such as ICLEI or the C40, and international organisations, such as UN-Habitat and the World Bank, have turned their attention to cities as sites where climate change can be addressed, developing institutional and financial tools to address this challenge. Third, private and civil society actors have shown their ability to intervene in climate change governance (Biermann and Pattberg 2008 ).
An analytical approach to municipal governance has revealed four discrete modes of governance through which local governments intervene in directing and achieving climate change action: self-governing refers to the municipal action directed at regulating its own operation; regulation refers to the traditional operation of the state through mandates and planning law; provision refers to interventions in the delivery of services and resources; and enabling refers to additional activities that support actions by other actors, through partnerships, information provision, incentives and other arrangements (Bulkeley and Kern 2006 , Kern and Alber 2008 ). Enabling constitutes a mode of governance through which municipal governments can reach further spheres of influence involving actors beyond the state. What this suggests is that municipal authorities themselves are moving beyond traditional understandings of how the governance of environmental change in the city, finding ways to cooperate with other actors in addressing the challenge.
Partnerships and other methods of cooperation for environmental management are becoming paramount, not only in terms of managing resources and services, but also to advance institutional and technological innovations for climate change. These ideas build upon established debates on cooperative environmental management regimes, processes of discursive consensus formation to enable collaborative and practically oriented agreements to deal with environmental issues (Glasbergen 1998) . Cooperative environmental management regimes seek to address explicitly the plurality of values around the environment. This body of theory has traditionally identified two types of cooperative environmental management regimes: the public -private partnerships and partnerships between state and communities that enable community-based natural resource management (Plummer and FitzGibbon 2004) . However, detailed studies of partnerships in the context of climate change demonstrate that the nature of partnerships and the actors intervening has diversified (Forsyth 2005 (Forsyth , 2007 .
In cities, multiple actors experiment not only with new technologies, designs and management techniques but also with new forms of institutional development in which established roles are under continuous negotiation. These findings suggest that the landscape of governance is increasingly more complex and that more research may be needed to understand the practical implications of these changes and the extent to which action delivered through new institutional agreements is progressive or it is open to appropriation by particular actors. These observations also suggest that there are opportunities in unexpected forms of intervention and unexpected places. Thus, any action for climate change in African cities should be directed towards understanding the development and impact of existing initiatives in the city, recognising the potential of multiple actors beyond the state to take meaningful and progressive action.
Climate change in Maputo: lessons from UN-Habitat CCCI Climate change impacts and actions need to be understood within their overall context of urbanisation and socio-economic development. In Maputo, Mozambique, this means, for example, understanding the dynamics of the post-conflict boom and the bumps and highs in the road to recovery. The Civil War started in 1977, two years after gaining independence from Portugal, when the ruling party, the Marxist-Leninist Liberation Front of Mozambique (FRELIMO; Portuguese: Frente de Libertação de Moçambique) was violently opposed by the anti-communist Mozambican National Resistance (RENAMO; Portuguese: Resistência Nacional Moçambicana) supported first by Rhodesia and later by South Africa. The war had devastating effects in the Mozambican society, not only because millions of people died or were displaced, but also because the war hindered the consolidation of the state after independence and fostered a chronic economic crisis (Sidaway and Power 1995) whose consequences can be felt today.
After the ceasefire in 1992 and turning to democracy, the FRELIMO party won consecutive presidential elections in 1994, 1999 and 2004, although amidst calls for greater transparency. Since the end of the war, the economy in Mozambique has improved significantly, but the country is still extremely aid-dependent. The annual gross domestic product per capita in Mozambique was USD349 in 2006, one of the lowest in the world; however, in the last decade, the country has shown an average annual economic growth rate of about eight per cent (UNDP 2007) . The country Human Development Index has increased from 0.413 in 2002 to 0.466 in 2007 0.466 in (UNDP 2007 . Today, agriculture is the main economic activity of the country, and most of the workforce relies on subsistence agriculture, especially in rural areas, with considerable exposition to weather-induced risks such as floods and droughts.
According to the official statistics and projections of the United Nations Department of Economic and Social Affairs, the proportion of urban population in Mozambique will be greater than the average in sub-Saharan Africa by the next decade (UNDESA 2007). The city of Maputo mediates the provision of aid and aid inflows and has a higher average income than the rest of the country but also experiences growing inequality (Brück and Broeck 2005) . With an estimated population of 1.1 million, according to the definitive data of the 2007 official population census (INE 2012) , the city is sharply divided between "the cement city" (the city centre which corresponds to the old colonial centre) and "the bairros" (neighbourhoods in the surrounding areas hosting the majority of people living in largely unserviced and congested areas). Bairros host the bulk of the labour force and provide the basis for the city economy.
The city of Maputo is exposed to climate-change-related vulnerabilities due to both its geographical location and its reliance on resources from other parts of the country, particularly in terms of food security. The following section explains that vulnerabilities to extreme weather events are exacerbated by the prevalence of poverty and the growing inequality in the city. After that, a further empirical section explores the opportunities for climate change governance emerging in the context of urban development in Maputo. Since 1997 Mozambique has gone through a process of decentralisation, ratified with local elections held in 1998 and in 2003. While the first mandate of local authorities was hindered by the unclear distribution of competences, lack of resources and institutional capacity, since 2004 local governments have been playing a key role in deepening democracy values in the Mozambican society and providing services to citizens. Although the existing climate change governance map in Maputo is fraught with challenges and difficulties, recent experiences in local service provision and participatory budgeting suggest that the decentralisation process is opening up significant opportunities for addressing the socioecological consequences of climate change in the city.
The socio-ecological production of climate change vulnerability in Maputo Mozambique is an elongated country with a land area of 784,090 km 2 and a coastal line of 2,515 km; 17,500 km 2 of the land is under water. Given its geographic location, the country is highly vulnerable to natural disasters, particularly those of hydro-meteorological origin (such as floods, drought and cyclones). Maputo is located at the extreme south of the country and covers an area of 300 km 2 . The city is part of an interconnected metropolitan system, Greater Maputo, including the municipalities of Maputo and Matola and the Marracuene District, with a fluctuating population of 2 -2.5 million inhabitants. Facing the Indian Ocean, Maputo is highly vulnerable to the effects of climate change. It is also the most densely populated urban area in Mozambique. The rising sea level has resulted in salty intrusion, impacting on agricultural activities and contributing to urban poverty. Further sea level rises will result in flooding of the lowest topographical areas, which are also the most populated. A noticeable reduction of sand strips on the beaches due to the continuous movement of the sea, results in coastal erosion problems. In Maputo, the main hazards associated with climate change will be temperature increases, extreme events related to precipitation and sea level rise.
According to the IPCC report of 2007, a trend of increased temperature has been observed in Mozambique (IPCC 2007) . Global average precipitation will increase in warmer climates because the increase in evaporation leads to an increase in precipitation (Thow and de Blois 2008) . Both increases in temperature and average precipitation will exacerbate the already high incidence of extreme events in Mozambique. During the last 25 years, Mozambique has suffered from an uninterrupted sequence of drought and floods which negatively affected the country's social and economic development. The most severe drought periods were recorded in 1981 -1984, 1991 -1992 and 1994 -1995; while floods were observed in 1977-1978, 1985, 1988, 1999 -2000 (Kundzewicz et al. 2002, McBean and Henstra 2003) . Figure 1 illustrates the current land use in the city. Areas subject to flooding are highlighted in dark blue. Some of these areas coincide with the coastal strip and some affect the oldest established bairros in the middle of the city, such as Mafalala, Luis Cabral, Chamanculo and Xipamanine. Figure 2 provides an overview of the bairros which are most frequently flooded. Some of these neighbourhoods were still flooded 4 months after the disastrous rains of 6 -8 February 2000, while today they are almost completely developed (MMC, UN-Habitat and Agriconsulting 2012).
The Intergovernmental Panel on Climate Change warned that sea levels could rise by tens of centimetres this century, making coastal populations more vulnerable to flooding and storm surges. It also predicted more intense tropical cyclones. The predicted sea level rise related to global warming will result in flooding of the lowest topographical areas of Maputo, which are the most populated. This prediction is also supported by the Mozambique National Adaptation Program of Action (MICOA 2007) . A study of the changes recorded in the Maputo Bay during the Holocene period highlighted the important effects of sea level rise since 8000 years BC (Mussa et al. 2003) . Flood-prone areas due to heavy rainfall and sea level rise are approximately 16% of administrative area of the Maputo Municipality, Katembe and Inhaca districts excluded (MMC, UN-Habitat and Agriconsulting 2012). Figure 3 illustrates the impact on infrastructure of an extreme event linked to climate change. It shows the current impact of sea level rise effect in Marginal Avenue in Maputo city. Although the avenue has been recently rehabilitated, no protection barriers have been installed yet. Further, the city's three islands located a few kilometres from the coast show clear evidence of climate change effects which include the disappearance of mangroves, degradation of water quality in wells, desertification, exposure of sand dunes, worsening wind erosion, loss of coastline and reduction of arable land for domestic agriculture.
In an urban context, such impacts need to be linked to the consequences on the city's systems of service provision (e.g. water, waste, energy, transport) as well as buildings, trees and public spaces. Table 1 provides a summary of linkages between the impacts of climate change and the different urban sectors and areas in Maputo city. In addition to infrastructure damages, the table highlights additional impacts such as increased pollution, impacts on food security and an increase in vector-borne diseases. The city of Maputo is already exposed to climate change hazards, but further development, fostered by existing population growth and incoming migration is likely to exacerbate these problems.
The IPCC defines vulnerability as "the degree to which a system is susceptible to, or unable to cope with adverse effects of climate change, including climate variability and extremes" (IPCC 2007, Box 1). This highlights that vulnerability is a function of the character, magnitude and rate of climate-related changes, the system's sensitivity and its adaptive capacity. Both sensitivity and adaptive capacity are related to the ability of different actors to react to these hazards, whether this is to prevent them or to manage them. Thinking about adaptive capacity is crucial to recognise that human and natural systems cannot be treated independently (Folke et al. 2002) . Moreover, the need to understand how adaptive strategies are deployed at different scales requires considering not only institutional responses but also the responses coming from a variety of private and civil society action, the public and community (Smit and Wandel 2006) .
In the case of Maputo, poverty and inequality influence the adaptive capacity of the city. Table 2 shows how the population of the capital city is changing in different areas according to the data retrieved from the population census undertaken in 2007 (only Districts 1 and 2 have reduced their population). Approximately 54% of Maputo city's residents live below the poverty line of $1.50 per day and 70% live in informal settlements. The Multidimensional Poverty Index (MPI) is an index of acute multidimensional poverty that measures three dimensions with 10 different weighted indicators for health, education and living standards (Alkire et al. 2011a) . 1 The MPI provides a headcount ratio of the percentage of people affected by poverty (H) and the average intensity of the index in different dimensions (A). The indicator distinguishes between poverty (deprived in at least 33% of the indicators) and severe poverty (deprived in at least 60% of the indicators). Table 3 provides an overview of the MPI in Mozambique and Maputo. The indicators suggest that poverty rates are considerably lower in Maputo city than in the rest of the country. In Mozambique, the percentage of population affected by poverty is 79.4% (60.7% in severe poverty). Moreover, the intensity of poverty is also high. In Maputo city the percentage of people in poverty is reduced to 44.3%, which lower deprivation intensity, and only 10.2% experiencing severe poverty, although it is worthy considering that indexes of deprivation increase considerably in Maputo province and that an additional 7.9% in the city are at risk of poverty. The decomposition of the data by indicators shows that access to services such as energy, cooking fuel and sanitation are the indicators in which more than 60% of the population is deprived (Alkire et al. 2011b ). Access to services and infrastructure constitutes one of the main aspects of urban deprivation in Maputo.
Government authorities and experts link vulnerability to floods to a proliferation of unplanned human settlements during the last three decades, which has gradually expanded to topographically depressed and marshy areas characterised as having high flood risk. A resident of the Mafalala neighbourhood, an old and declined residential area in Maputo, explained in an interview with ActionAid: "Our houses are built in low areas. We have no shelter when the flood starts. The house owners do not help us to drain out water from our homes. People use buckets to remove water themselves. Once water has gone, the real disaster has just begun. That is: diseases" (ActionAid 2006, p. 1). The government of Mozambique approved a National Slum Upgrading Strategy in 2010, which defined "slum" as an urban area, which showed one or more of the following parameters:
. general lack of urban infrastructure and services, in particular water and sanitation; . ambiguous and insecure land tenure, compounded with the weak perception of such . situation as a problem; . high density of dwellers resulting in insufficient living space per person; . inadequate environmental conditions; . low or very low quality of construction, with structural deficiencies and reduced . durability of the dwelling; Source: Adapted from Alkire et al. (2011a) and Alkire et al. (2011b) .
. lack of an urban culture and weak citizenship feeling and . high levels of criminality and marginality.
All these factors impinge in the adaptive capacity of citizens and communities. Some of the factors are environmental, in the sense that they derive from the material aspects of the human settlements (e.g. inadequate environmental conditions, low quality of construction, high density and lack of living space). Climate change hazards are likely to exacerbate pollution and affect living space and built structures. While people living in informal settlements may be accustomed to get across in spite of the deficient provision of services this means that climate hazards will add to an already precarious situation. Insecurities or ambiguities in land tenure are more of a problem for government institutions which aim at establishing formal strategies for land planning and management. These strategies may clash with informal strategies to access land and resources. Finally, informality is often associated with lack of citizenship and high levels of criminality and marginality. This, however, should be understood within the context of exclusion and deprivation in which some informal settlement dwellers live. First of all, lack of resources may make impossible for citizens to show commitment to urban culture. Second, criminality and marginality should be understood by considering that those bairros also host the majority of the workforce, in bigger densities than the concrete city does. In that sense, the social observations of the strategy should not be understood as a comment on the actual lives of the people in these settlements, but rather, as the perceived representations by officials of informal settlement dwellers, which do not necessarily recognise the multiple forms of agency within human settlements. The example shows how interwoven socio-ecological factors intervene in the production and intensification of climate change vulnerabilities. These include the climate hazards and the capacity of citizens to draw resources and maintain their livelihoods as vulnerability studies frequently emphasise. However, vulnerabilities also depend on additional factors which result from human -ecological interactions, including the use of resources and access to services through infrastructures; the availability of space both to support daily lives and livelihoods; the access to food resources; existing building practices and environmental resources. The following section turns to analyse the governance opportunities to address existing vulnerabilities in Maputo.
Governance opportunities to address existing vulnerabilities in Maputo
In addition to the in-depth vulnerability assessment summarised in the previous section, UN-Habitat investigated the potential for intervention in climate change governance in Maputo. First, the programme investigated the governance context with an overview of the main stakeholders that could participate in the development of the CCCI program in Maputo (Table 4 ). The biggest role corresponds to the Ministry of Coordination of Environmental Affairs (MICOA), the National Institute for Disaster Management (INGC) and Maputo Municipal Council (MMC). In order to evaluate how they would operate as counterpart organisation, UN-Habitat carried out a Strength -Weakness -OpportunitiesThreats analysis, which is presented in Table 5 . The table emphasises the differential capacity of each organisation and its potential to reach different actors. MICOA acts as the UNFCCC focal point and has a solid framework to develop national-wide climate change plans. However, the environmental coordination mandate is too broad, and often, there is poor enforcement. INGC is a pro-active, multi-disciplinary organisation, with strong community involvement, but lacks resources and it has seldom intervened at the urban level. MMC has gained weight through the process of decentralisation and has Has an important role in coordinating action across municipalities and enabling action through advocacy and demonstration The academic sector
The Eduardo Mondlane University (Universidade Eduardo Mondlane -UEM) in Maputo is involved in the development and testing of climate change adaptation/mitigation tools and methods, especially through the Faculties of Architecture and Physical Planning, Engineering and Sciences Civil society and private sectors Although these are essential partners, UN-Habitat is yet to identify key actors who can help to move the strategy forward, other than Economic Forum for Environment (Fórum Económico para o Meio Ambiente -FEMA) taken responsibilities for delivering services to the urban poor, but still lacks capacity and resources to deliver such benefits at the city-wide level.
The implication of this analysis is that the MMC is a key actor to consider in delivering effective action for the urban poor in Maputo in the context of climate change. Mozambique has a positive decentralisation story to share. A multi-organisational report on municipal governance in Mozambique (WB 2009) found that since decentralisation started in 1997 municipal governments have had an important role in reducing poverty and stimulating investment. Some of the initiatives that have been highlighted as successes have been the simplification of municipal financial systems, including participatory budgeting exercises, and the establishment of public -private partnerships for service delivery in several cities including Maputo. Although it may be too early to address the question of whether decentralisation has really delivered improvements in the quality of life of Maputo citizens, as they perceive their own needs, the example of Mozambique highlights the potential for decentralisation to improve local governance of services and development programmes. In Mozambique, municipalities play a key role in land tenure and land security, providing food security and access to services, investment and employment relations all of which can contribute directly to the capacity of different actors in Maputo to adapt to climate change. Their role has been strengthened through advocacy and coordination activities facilitated by the Association of Municipalities (ANAMM). UN-Habitat reviewed the key governing instruments and policies for urban development in Maputo, through which climate change action could be channelled (Table 6 ). The two main instruments at the city level are the Urban Master Plan of Maputo Municipality (Plano de Estrutura Urbana do Municipio de Maputo: PEUMM) and the Maputo Municipal Development Program (Programa de Desenvolvimento Municipal de Maputo: PRO-MAPUTO). PEUMM was approved in 2008 and addresses the main aspects to define a spatial vision and strategic planning priorities of the city, as well as providing guidelines for public investment. In addressing climate change, PEUMM identifies sensitive areas of Maputo city which are vulnerable to extreme events related to climate change and provides guidelines for future urban development interventions. Some strategic activities include among others: slum upgrading; land re-qualification for installing social/ public services and equipment; land provision for urban expansion; promotion of urban diversification of activities and functions; measures to avoid both the formation of periurban slum and the spatial segregation of poor communities; and reduction of social differentiation by providing infrastructure, services and equipment in slum areas, all of which recognise the social and material linkages of development under climate change.
PRO-MAPUTO, under implementation since April 2007, is MMC's main operational programme aiming to increase the level of investment in infrastructure and service delivery and improve priority municipal services such as land use management, solid waste, sustainable management, water supply and sanitation, roads, among others. PRO-MAPUTO does not address climate change explicitly but provides guidelines for interventions that will reduce vulnerabilities. According to the plan, a significant part of these investments will take place in the city's poorest areas. The Urban Planning and Environment Component of PRO-MAPUTO comprises activities for improving the quality of urban environment, as well as implementing prevention measures and environment risk management. Both PEUMM and PRO-MAPUTO need to be understood within the context of other policies and strategies existing at the national and local level and sectoral policies for waste, water, energy and planning (Table 6 ). Despite challenges in implementation and delivery, both PEUMM and PRO-MAPUTO demonstrate the leadership potential existing within the local government to address climate change-related vulnerabilities.
This realisation has led to an increasing recognition within the country of the important role that local governments can play in addressing climate change. For example, the National Institute for Management of Calamities (INGC) provides resources and technical assistance to relevant public sector bodies in order to prevent, mitigate and respond to humanitarian emergencies and natural disasters (Table 4) . However, there have been several cases of disasters in which municipal authorities were not only involved but also assumed leadership roles both in the coordination of immediate relief actions and the provision of assistance for reconstruction (WB 2009) . After these experiences, the role of local governments in both mobilising communities and providing relief services has been increasingly recognised by INGC.
One of the significant absences in UN-Habitat's stakeholder list is business and civil society organisations. While the report recognises that alliances with such organisations are crucial, both to deliver cross-sectoral action and to reach the urban poor, the analysis does not go beyond different levels of government. Civil society in Mozambique is relatively fragmented. The World Bank (2009) report on decentralisation explains that multiple forms of grassroots mobilisation were started by FRELIMO as the foundation for popular socialism, which resulted in current forms of social organisation alongside bairros (neighbourhoods) and quarteirao (blocks). Other FRELIMO-linked mass organisations are the Mozambican Women's Organization and the Mozambican Youth Organization. These relatively formal institutions coexist with a traditional system of organisation that emerges from social structures predating colonisation. The reliance of the country on international aid has led to the proliferation of multiple civil society organisations acting as interest-led NGOs, whether they are local subsidiaries of international organisations or local associations. The private sector is mixed, but given the structure of the economy, attention should be paid to small businesses, many of them operating in a relatively informal manner and often organised alongside customary structures for trade organisation. All these groups have a role to play in reducing vulnerabilities, whether this is by enabling forms of social regulation or by creating livelihood opportunities and drawing resources to increase resilience. However, such role is still not clearly understood.
An example of the case of primary waste collection in Maputo city can demonstrate the importance of multiple organisations and actors in implementing effective environmental action and the supporting role that municipal authorities can play. Peri-urban bairros have narrow and unpaved street which could not be reached with conventional systems for waste collection. In these areas, inhabitants are forced to bury, burn or dispose of waste in inappropriate places. According to the World Bank (2009), a door-to-door system for waste collection has been implemented in two of these neighbourhoods called Maxaquene A and Urbanizaçao. The main mode of transport is tchovas, small carts carried by individual operators, which bring the waste to secondary collection points with stationary containers where the waste can be collected by trucks. The Municipal Service Directorate of Health (DSMSS) is in charge of collecting the waste from the stationary containers, while the tchovas are operated by small-sized companies within the neighbourhood, generating work and income for local inhabitants. NGOs may also be involved in managing the composting or providing initial capital to buy better quality tchovas.
This example suggests that there is a great potential for the involvement of multiple actors other than the government in bringing about effective climate change action in Maputo. Moreover, the example shows that some local actors may operate in specific ways suited to the material and social context of the city. In this case, small local operators are able to first, contact citizens in a door-to-door basis and second, use tchovas to deal with the difficulties pose by the existing layouts in this neighbourhood. The CCCI institutional analysis in Maputo suggests that there is potential for existing institutions to work in partnership with other non-governmental actors or to enable their work, but it also reveals a clear gap in understanding who these actors are, how they operate and how they could be better supported to advance progressive action for climate change in Maputo.
Conclusion
African cities are highly diverse, not only in terms of their history, social configuration, institutional and political systems and economies but also in their exposure to climate change risks. In that sense, the case of Maputo (like other CCCI examples) should not be regarded as a case that provides the basis for best practice examples to be generalised across African cities. Rather, it should be approached as bringing to light the difficulties to envisage progressive experimental action for climate change in African cities without understanding the context of each city, in terms of the drivers of change, the capacity for action of different actors and the social, spatial and environmental patterns that emerge from the interaction between drivers and actors' actions. Lessons from Maputo could inform other urban contexts, from New Orleans to Bangkok, insofar as the actors involved recognise similar socio-ecological patterns as shaping their experience of the city.
This case shows two aspects that need to be considered in climate change governance, particularly when rhetorical arguments addressing climate change vulnerabilities are to be put in practice. First, the case highlights the need to approach the city as a socio-ecological and socio-technical entity, characterised by the production of socio-natures. These socionatures have a key role in producing urban inequality -for example, inequalities in climate change vulnerability -and highlight that spatial and environmental effects are often associated with social ones and vice versa. Now it is broadly accepted that local vulnerabilities to climate change have to be understood in the context of social and economic interactions. The capacity of actors to respond to events, to access resources and to influence decisions will shape climate change vulnerabilities alongside environmental impacts. However, when taking planning decisions, the biophysical realm is often approached as if it were separated from the social and institutional forces which shape it. In these cases, risk mitigation actions may not only be less effective, but also they may have unintended consequences which may reverse their benefits.
Second, the case suggests that effective governance strategies for climate change require recognising multiple actors intervening in urban life and urban development. Government institutions alone, whether this is at the local or national levels, cannot provide a full response to climate change in the city. Existing experiences such as that of Maputo show that the involvement of small scale private actors and communities is likely to generate important opportunities. While there is potential for different actors to work in isolation, partnership emerges as a key strategy to transcend institutional and material barriers to climate change action through numerous forms of institutional experimentation. Action for climate change will require recognising existing interactions and build on positive experiences, rather than portraying urban residents as hapless, helpless victims. The notion of experiments provides avenues to explore alternative ways to engage creatively with the generation of climate change action in unexpected places.
The case also highlights that our knowledge of potential spaces of action beyond the spheres of government is very limited, not only in terms of understanding which actors are better suited to provide effective climate change responses but also in terms of knowing who are those actors and what is their current role in urban environmental governance. This also points out that although climate change action should meet these two conditions, these are not sufficient to ensure that such action is socially and environmentally just. Little is known yet about the unintended consequences of current actions for climate change and even less about the emerging rationalities which climate action may lead to. This should not deter action, however, because transformative ideas always have implicit risks, but it should pose a warning on normative and uncritical approaches to climate change action.
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